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LETTER  OF  TRANSMITTAL 


DEPARTMENT  OF  AGRICULTURE 

BUREAU    OF  CHEMISTRY 


Hon.  Charles  E.  Patton,  ^      Harrisburg,  Pa.,  March  21,  1917, 

Secretary  of  Agriculture,  : 
Harrisburg,  Pa. 
Dear  Sir :  . 

I  have  the  honor  to  present  herewith  for  your  approval  a  report  of 
the  work  accomplished  by  the  Bureau  during  the  year  of  1916  show- 
ing the  results  of  testing  Seeds  for  purity  under  the  provisions  of  the 
Law  regulating  the  sale  of  Agricultural  Seeds. 

It  is  recommended  that  this  report  be  published  in  Bulletin  form 
for  distribution. 

Kespectlully, 

JAMES  W.  KELLOGG, 
Chief  Chemist. 
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BULLETIN    NO.  292 


SEED  REPORT 
19  16 


INTRODUCTION 


During  the  year  1916  the  Seed  Analyst  of  this  Bureau,  Howard  E. 
Gensler,  assisted  by  Ruth  I.  Mentzer,  tested  491  samples  of  seeds. 
This  work  was  performed  in  accordance  with  the  provisions  of  the 
Act  of  Assembly  regulating  the  sale  of  Agricultural  Seeds. 

Of  the  number  examined,  323  were  official  samples  secured  by 
Special  Agents  from  dealers  throughout  the  State  and  173  samples 
were  those  received  from  growers,  dealers  and  consumers  located  in 
Pennsylvania,  which  were  tested  in  accordance  with  the  provision 
for  the  testing  of  special  samples  for  a  fee  of  25  cents.  Determina- 
tions were  made,  in  each  sample,  for  the  percentages  of  "Pure  Seed", 
"Foreign  Seed"  and  "Inert  Matter"  and  were  examined  for  the  pres- 
ence of  dodder  and  Canada  thistle.  An  average  of  the  results  ob- 
tained, upon  both  official  and  special  samples,  showed  that  the  va- 
rious kinds  of  seeds  being  sold  in  the  State  were  all  above  the  stand- 
ards of  purity  required. 

In  determining  the  percentage  of  "Pure  Seed",  only  those  seeds 
are  considered  which  are  indicated  by  the  name  or  kind  of  sample 
under  examination.  The  "Foreig-n  Seeds"  include  all  other  seeds 
which  are  present  in  the  sample  and  which  are  foreign  to  the  kind  of 
seed  which  the  sample  purports  to  represent.  The  "Inert  Matter" 
represents  the  dirt,  stones,  broken  stems  and  less  than  halves  of  the 
seed  being  tested  or  of  the  foreign  seeds.  When  seeds  of  Canada 
thistle  or  dodder  are  found  present  in  a  sample,  under  examination, 
the  entire  sample  is  carefully  searched  for  those  seeds.  The  weight 
of  the  whole  sample  of  seed  searched  for  the  Canada  thistle  or  dod- 
der is  then  taken.  This  weight  multiplied  by  the  number  of  seeds  a 
unit  weight  contains,  determined  by  counting,  gives  the  total  number 
of  seeds  in  the  sample  examined.  Dividing  the  figure  thus  obtained 
by  the  number  of  either  Canada  thistle  or  dodder  seeds,  found,  in  the 
sample,  gives  the  approximate  occurrence  of  these  noxious  seeds  in 
the  sample  under  examination. 
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The  results  of  the  tests  for  purity,  upon  the  special  samples  are 
shown  in  Table  No.  1.  These  samples  are  usually  examined  for  the 
purpose  of  determining  the  necessity  for  recleaning  and  also  as  to 
whether  or  not  they  will  meet  the  standards  of  purity,  and  do  not" 
represent  the  final  grade  of  seed  being  offered  for  sale,  the  names  of 
the  parties  submitting  these  samples  are  not  shown.  Table  No.  II 
shows  the  average  percentages  of  purity  of  each  kind  of  the  official 
samples  received. 


STANDARDS  OF  PURITY 


The  seed  law  establishes  standards  of  purity  for  twenty  kinds  of 
seeds  and  before  being  offered  for  sale  they  should  meet  these  stand- 
ards. They  range  from  75%  to  97%  and  are  included  herewith  as 
follows: — 

Medium  Red  Clovei-,  Trifolium  pratense,   97  %. 

Mammoth  Red  Clover,  ..Trifolium  pratense,   97  %. 

Crimson  Clover,   Trifolium  incarnatum,   97  %. 

Alfalfa,   Medicago  sativa,   97  %. 

Timothy-Grass,   Phleum  pratense,   97  %. 

Barley,   Hordeum  vulgare,   97  %. 

Spelt,   Triticum  aestivum  Spelta,   97  %. 

Wheat,   Triticum  aestivum,   97  %. 

Buckwheat,   Fagopyrum  Fagopyrum,   97  %. 

Oats,   Avena  sativa,   97  %. 

Rye,   Secale  cereale,   97  %. 

Alsike  Clover,   Trifolium  hybridum,   95  %. 

•  Perennial  Rye-Grass,   Lolium  perenne,   95  %. 

German  Millet,   Chaetochloa  italica,   95  %. 

Hungarian  Millet,   Chaetocliloa  italica,   95  %. 

White  Clover,   Trifolium  repens,   90  %. 

Redtop  Grass,   Agrostis  alba,   85  %, 

(solid  or  hulled) . 

Canadian  Blue-Grass,  ....Poa  Compressa,   75%. 

Orchard  Grass,   Dactylis  glomerata,   75%. 

Kentucky  Blue-Grass,  . . . Poa  pratensis,   75%. 

Redtop  (unhulled),   Agrostis  alba,   75  %. 


Dodder  and  Canada  thistle  are  prohibited  from  being  present  in 
excess  of  1  seed  in  3,000, 
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SPECIAL  SAMPLES  TESTED  FOR  PURITY 


By  a  provision  of  the  seed  law,  the  Department  is  permitted  to 
test  seeds  for  purity,  for  residents  of  Pennsylvania,  for  a  fee  of  25 
cents  for  each  sample.  Parties  selling  or  purchasing  seeds,  therefore, 
may,  by  taking  advantage  of  this  provision,  determine  the  character 
of  the  seeds  purchased  or  offered  for  sale  and  whether  or  not  they 
should  be  recleaned  in  order  to  meet  the  required  standards. 

When  samples  are  submitted  for  examination  care  should  be  taken 
that  they  fairly  represent  the  lot  or  shipment  from  which  they  are 
taken  otherwise  the  results  of  purity  tests  will  be  of  little  or  no 
value.  Only  those  seeds  which  are  named  in  the  law  and  included  in 
the  foregoing  list,  showing  the  standards  of  purity,  will  be  tested. 
When  sending  special  samples  of  seeds  to  the  Department,  therefore, 
the  following  directions  should  be  carefully  noted: 

Amount  of  Sample: — A  three  or  four  ounce  sample  of  the  seed, 
carefully  secured  and  representative  of  the  whole  lot  or  shipment, 
should  be  placed  in  suitable  containers,  preferably  envelopes,  which 
can  be  tightly  closed  and  sealed. 

Cluxrge  for  Purity  Test;— The  fee  charged  for  testing  is  25  cents 
and  should  be  submitted  with  the  sample  in  the  form  of  a  check, 
money  order  or  cash.  Stamps  will  not  be  accepted.  Where  only  one 
or  two  samples  are  to  be  submitted,  it  is  preferable  to  send  the  fee 
in  cash,  which  may  be  inserted  in  the  sample  of  seed  with  safety,  If 
the  envelopes  are  carefully  sealed, 

^(^f;.,.ess.-— Bureau  of  Chemistry,  Pennsylvania  Department  of 
Agriculture,  Box  R,  Harrisburg,  Pa.  The  name  of  the  seed  and  ad- 
dress of  the  sender  should  be  placed  on  the  package  or  envelope  in 
order  to  identify  the  sample.  In  order  to  avoid  errors,  especially 
where  several  samples  are  to  be  tested,  a  letter  should  be  sent  ad- 
vising of  the  sending  of  the  samples  and  making  request  for  the 
work  to  be  done. 

The  following  Table  (No.  I)  shows  the  results  of  purity  tests  upon 
each  of  the  173  special  samples  of  seeds  sent  to  the  Department  dur- 
ing the  year,  to  be  tested.  The  average  results  of  each  class  or  kind 
of  seed  exceeded  the  standards  of  purity  required.  In  a  few  cases, 
however,  as  will  be  noted,  a  number  of  samples  were  found  to  test 
lower  than  they  should  indicating  the  necessity  for  recleaning  before 
they  could  be  offered  for  sale. 


TABLE  I.    RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES. 


Seeds  of  dodder. 
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0,49 
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1.94 

0.42 
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4.74 

0.39 
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5.53 
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1.72 

0.09 
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0.26 

1.12 
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0.30 

0.54 
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12.96 

0.92 
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0.72 

1.86 
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2.01 

3.78 
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0.70 
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1.31 

1.25 
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0.49 
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1.35 
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B 
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B 
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B 
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B 
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clover, 
clover. 

B 
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Red 

B 
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clover. 

B 
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clover. 

B 
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clover. 

B 
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clover. 

B 
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clover. 

B 
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•Red 

clover, 

B 
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Red 
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B 
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Red 

clover. 

B 
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Red 

clover. 

B 
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clover. 

B 
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B 
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B 
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B 
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Red 

clover, 

B 
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Red 

clover, 

B 

722 

Red 

clover, 
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TABLE  I.— RESULTS  OF  TESTS  ON  SPECL\L  SAMPLES— Continued. 


Name  of  Seed. 
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clover, 

B 

725 

Red 

clover, 

B 

729 

Red 

clover. 

B 

730 

Red 

clover, 

B 

731 

Red 

clover. 

B 

732 

Red 

clover. 

B 

733 

Red 

clover, 

B 

734 

Red 

clover, 
clover, 

B 

735 

Red 

B 

777 

Red 

clover. 

B 

778 

Red 

clover. 

B 

780 

Red 

clover. 

B 

784 

Red 

clover. 

Average, 


B  700  j  Crimson  clover. 


B  664 
B  670 
B  671 
B  736 
B  742 
B  768 


Alfalfa, 
Alfalfa, 
Alfalfa, 
Alfalfa, 
Alfalfa, 
Alfalfa, 


Average, 


B  618 
B  637 
B  638 
B  655 
B  656 
B  657 
B  717 
B  724 
B  728 
B  737 
B  739 
B  740 
B  741  : 
B  743 
B  744 
B  745 
B  747 
B  748 
B  749 
B  750 
B  751  1 
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B  755 
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B  769 
B  770 
B  771 
B  772 
B  773 
B  774 
B  775 
B  776 
B  782 


Timothy 
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Timothy 
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Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
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Timovhy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
,  Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
:  Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
Timothy 
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grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
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grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass, 
grass. 


'5 


Per  ct. 


Per  ct.    Per  ct. 


99.39 
99.66 
99.74 
99.91 
99.87 
99.65 


99.70 


Average, 


99.93 
99.57 
99.54 
99.93 
99.58 
98.49 
99.97 
96.30 
99.58 
99.22 
89.29 

9S.6:; 

99.66 

98.58 

99.53 

S8.75 

99.77 

99.13 

98.91 

99.53 

99.98 

98.10 

99.29 

99.46 

99.311 

99.86 

99.17 

94.12 

98.43 

99.69 

99. S2 

99.77 

98.89 

99.  SO 

99.79 

99.91 

99.47 

98.83 

99.61 

99.55 

99.60 

99.65 

99.52 

99.58 

99.75 

93.84 

99.10 


99.10 

0.66 

0.24 

99.64 

0.29 

0.07 

99.80 

0.14 

0.00 

99.03 

0.49 

0.48 

97.55 

1.72 

0.73 

99.26 

0.58 

0.16 

99.23 

.0.50 

0.27 

98.77 

0.92 

0.31 

99.12 

0.58 

0.30 

95.40 

4.27 

0.33 

99.32 

0.32 

0.36 

98.87 

0.99 

0.14 

97.48 

2.23 

0.29 

99.78 

0.08 

0.14 

97.37 

1.73 

0.90 

98.13 

1.47 

0.40 

0.34 

0.11 
0.00 
0.00  I 
0.08 
0.12  ! 


0.11  I 

0.05 

0.16 

0.21 

0.03 

0.12 

1.20 

0.00 

3.23 

0.34 

0.40 

0.57 

1.07 

0.23 

0.78 

0.31 

1.25 

0.08 

0.21 

0.63 

0.26 

0.01 

1.65 

0.15 

0.44 

0.31 

0.05 

0.12 
3.96 
0.86 

0.14 
0.08 
0.05  I 
0.93  1 
0.15  1 
0.05  ! 
0.00  1 
0.45  I 
0.89  i 
0.22  i 
0.32  i 
0.18  ! 
0.12 
0.24  I 
0.10  1 
0.10  1 
4.94  I 

0.60  i 


0.27 
0.23 
0.26 
0.09 

0.05 
0.23 


Approi  I  Approi 


0.19 


0.02 

0.27 

0.25 

0.04 

0.30 

0.31 

0.03 

0.47 

0.08 

P.  38 

0.14 

0.30 

0.11 

0.64 

0.16 

0.00 

0.15 

0.66 

0.46 

0.21 

0.01 

0.25 

0.56 

0.10 

0.30 

0.09 

0.71 

1.92 

0.71 

0.17 

0.00 

0.18 

0.18 

0.05 

0.16 

0.09 

0.07 

0.28 

0.17 

0.13 

0.22 

0.33 

0.24 

0.32 

0.15 

1.22 

0.30 


1-4835 
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TABLE  I.-RESULTS  OF  TESTS  ON  SPECIAL  SAMPLES-Concluded . 
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B  617  Alsike  clover  

B  643  Alsike  clover  

K  644  Alsike  clover  

B  650  Alsike  clover,   

B  653  Alsike  clover  

B  662  Alsike  clover  

B  663  Alsike  clover  

B  672  Alsike  clover,   

B  673  Alsike  clover,   

B  674  Alsike  clover,   

B  720  Alsike  clover  

B  727  Alsike  clover  

B  781  Alsike  clover,   

I  ,  Average  

B  696  Perennial  r.ve  grass, 
B  779    Perennial  rye  grass, 

Average,   

B  666   Japanese    millet,  ., 

B  690  White  clover,   

B  691  White  clover  

B  692  White  clover  

B  783  White  clover  

i  !  Average, 

B  699    Red-top  grass  

B  697    Orchard  grass,   

B  746    Orchard  grass,   

I  '  Average  

B  698  Kentucky  blue  grass, 
B  738   Kentucky  blue  grass, 

Average,   


Per  ct. 


98.87 
99.25 
98.92 
97.30 
90.45 
99.10 
98.. 34 
99.55 
95.93 
97.26 
95.98 
99.85 
97.03 


97.53 


98.77 
99.54 


99.16 


97.41 


98.35 
98.40 
99.23 
97.86 


.46 


95.85 


78.83 
66.15 


72.49 


87.27 
87.70 


87.49 


Per  ct. 


0.88 
0.53 
0.73 
1.67 
8.05 
0.33 
1.41 
0.26 
1.04 
2.42 
3.24 
0.15 
2.33 


1.77 


0.69 
0.36 


0.52 


2.43 


l.a2 
1.44 
0.44 
1.57 


1.19 


0.61 


0.49 
26.23 


13.36 


0.15 

0.46 


0.30 


Per  ct. 


0.25 
0.22 
0.35 
1.03 
1.50 
0.67 
0.25 
0.19 
3.03 
0.32 
0.78 
0.00 
0.64 


0.70 


0.54 
0.10 


0.32 


0.16 


0.33 
0.16 
0.33 
0.57 


0.35 


3.54 


20.68 
7.62 


14.15 


12.58 
11.84 


12.21 


Approx 


Approx 


1-10675 


AVERAGE  PURITY  OF  OFFICIAL  SAMPLES 


For  the  purpose  of  shoAving  the  average  purity  of  the  oflScial  sam- 
ples of  seeds  received  during  the  year  the  following  table  has  been 
prepared.  It  will  be  noted  that  each  class  more  than  exceeded  the 
standards  required  indicating  that  the  seeds,  under  examination,  as 
a  rule,  were  of  such  a  character  as  to  meet  the  requirements. 
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TABLE  II. -AVERAGE  PURITY  OF  OFFICIAL  SAMPLES. 


Name   of  Socd 


Hed  olover  

Crimson  clover  

Alfalfa  

Timothy  grass  

Barley  

Spelt  

■n'heat  

Buckwheat  

Oats,   

Rye  

Alsike  clover,   

Perennial  rye  grass, 

German  millet  

Hvmgarlan  millet,  . . . 

White  clover  

Red  top  grass  

Canadian  blue  grass, 

Orchard  grass  

Kentucky  blue  grass. 

Sweet  clover  

Japanese  millet  

Total,   


11 
3 
1 

323 


Per  ct. 


Per  et.  ,  Per  ct. 


98.34 

98.13  ! 

99.46 

99.06 

99.14 

99.48 

99.96 

98.16 

98.53  '• 

98.35  i 

97.47 

95.57 

98.95 

99.05 

94.32 

84.  S4 

86.55 

74.89  1 

82.09  i 

97.26  I 

96.05  i 


1.23 
1.39 
0.27 
0.47 
0.77 
0.51 
0.04 
1.07 
1.31 
1.10 
1.87 
2.75 
0.61 
0.72 
4.66 
2.56 
2.71 
4.84 
0.78 
2.13 
3.75 


0.43 
0.48 
0.27 
0.47 
0.09 
0.01 
0.00 
0.77 
0.16 
0.55 
0.66 
1.68 
0.44 
0.23 
1.02 
12.60 
10.74 
20.27 
17.13 
0.61 
0.20 


RESULTS   OF  mSPECTION 


The  323  official  samples  of  seeds  examined,  representing  21  kinds, 
were  carefully  tested  for  the  percentages  of  "Pure  Seed",  "Foreign 
Seed"  and  "Inert  Matter",  as  already  indicated.  The  number  of 
samples  of  each  kind  will  be  noted  in  the  table  showing  the  detailed 
results  of  the  puritj^  tests. 

There  were  97  samples  of  red  clover,  10  of  which  were  less  than 
97%  pure,  the  average  being  98.34  per  cent.  Two  samples  of  red 
clover  were  found  to  contain  dodder  to  the  extent  of  one  seed  in 
7,417  and  one  seed  in  33,300,  respectively.  One  sample  showed  the 
presence  of  Canada  thistle  to  the  extent  of  one  seed  in  41,725,  exceed- 
ing the  amount  of  one  seed  in  3,000  permitted. 

There  were  only  6  samples  of  crimson  clover,  all  of  which  exceeded 
97%  pure. 

The  samples  of  alfalfa  numbered  25,  the  average  purity  being  99.46 
per  cent.,  none  of  which  were  lower  than  the  standard  of  97%,,  the 
lowest  purity  being  97.88  per  cent.  Four  samples  of  alfalfa  were 
found  to  contain  dodder  from  the  extent  of  one  seed  in  3,562  to  one 
seed  in  28,557.  None  of  them  were  found  to  contain  Canada  thistle. 
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The  timothy  class  was  represented  by  56  samples,  averaging  99.06 
per  cent,  pure,  only  2  of  which  were  less  than  the  standard  of  97%. 
Dodder  and  Canada  thistle  were  not  noted  as  being  present  in  any 
of  these  samples. 

The  few  samples  of  barley,  spelt,  wheat,  buckwheat,  oats  and  rye 
examined  tested  well  over  the  standard  of  97%,  as  will  be  noted. 

There  were  49  samples  of  alsike  clover  tested  during  the  year,  3  of 
which  fell  below  95%,  the  standard  required.  The  average  purity 
being  97.47  per  cent.  Canada  thistle  was  found  to  be  present  in  5 
samples  of  alsike  clover  varying  from  one  seed  in  5,298  to  one  seed 
in  36,288  but  no  samples  were  found  containing  dodder. 

Only  a  few  samples,  from  2  to  12  of  each  kind,  of  perennial  rye 
gras.s,  German  millet,  Hungarian  millet,  white  clover,  red  top  grass, 
Canadian  blue  grass,  orchard  grass  and  Kentucky  blue  grass,  were 
received  and  examined.  The  average  percentages  of  purity  of  these 
samples  exceeded  the  standards  required,  although  2  samples  of  white 
clover,  2  samples  of  red  top  grass  and  4  samples  of  orchard  grass 
tested  less  than  required. 

Three  samples  of  sweet  clover  and  one  sample  of  Japanese  millet, 
not  covered  by  the  law,  were  received  and  tested  and  are  included 
in  the  Table. 

The  following  Table  No.  Ill  shows  in  detail  the  results  of  the  tests 
for  purity  for  each  official  sample  of  seed  received  during  the  year 
together  with  the  averages. 
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